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Objectives: Infant-Toddler Meaningful Auditory Integration Scale (IT-MAIS) is a useful tool 
for the quantitative evaluation of auditory behaviors in different situations. The  present study 
aimed to  develop the Persian version of IT-MAIS. 
Methods: There was 4 main steps in the translation and validation of the scale, as follows: 
forward translation, synthesis, backward translation, and expert committee discussion. Then, 
the final Persian version of the scale was analyzed in terms of reliability and validity. The scale 
was studied on the parents of 17 hearing impaired and 17 normal hearing children.
Results: There was a significant difference in the mean score of scale between hearing impaired 
and normal hearing children (P≤0.001). The internal consistency of the items was satisfactory. 
The Cronbach’s alpha for the overall score was 0.93. 
Discussion: This study suggested that IT-MAIS-F can be a reliable and valid tool for 
the evaluation of the auditory function of children. However, the sample size of the study 
was small. Thus, studies with larger sample sizes are recommended. In addition, test-retest 
reliability of the scale was not studied.
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Highlights 
● There are subjective and objective methods to evaluate hearing loss in infants and toddlers.
● It is difficult to monitoring auditory responses in infants and toddlers who have assistive hearing aids. 
Plain Language Summary 
A lot of children suffer from hearing loss or impairments. Many children have a hearing loss since birth or develop it 
during their first years of lives. There are several subjective and objective tests for early hearing loss diagnosis that help 
us to manage the disorder as early as possible. However, checking children's auditory responses after receiving hearing 
aid or cochlear implant is hard due to their lack of cooperation in behavioral tests. The Infant-Toddler Meaningful Au-
ditory Integration Scale (IT-MAIS) is a useful tool for checking hearing-impaired infants and toddlers via an interview 
with their parents and can help us determine if everything is alright. This scale was not available in Farsi so this study 
was conducted to evaluate its Farsi version that was proved to be valid and reliable.
1. Introduction
earing loss is a prevalent disorder among 
infants and toddlers. The average inci-
dence rate of hearing loss in newborns in 
the USA  is approximately 1.1 per 1000 
infants [1]. This prevalence is higher in 
infants suffering from one or more risk factors for hear-
ing impairment. The prevalence of hearing loss in neo-
nates with low risk extends from 0.09% to 2.3%; how-
ever, in the high-risk infants, it is estimated to range from 
0.3% to 14.1%. The prevalence rate of hearing loss is as 
high as 11% in neonates with very low birth weight [2].  
Iran lacks a nationwide estimation about hearing loss 
prevalence; however,  based on some studies, it seems 
to be highly prevalent especially due to the high rate of 
consanguinity in Iran [3, 4]. 
The severity of hearing loss can range from mild 
to profound and can be monaural or bilateral. Hear-
ing loss, in general, has adverse effects on speech and 
language development. The negative consequences of 
hearing loss increase with the severity of hearing loss, 
the involvement of both ears, and prelingual hearing 
loss [5, 6]. The first three years of infant’s life (espe-
cially the first year) is a golden time for exposure to 
auditory stimuli as the brain is  most plastic for learn-
ing speech and language skills [7, 8]. The rich language 
environment and perfect auditory access are vital com-
ponents for a developing child [9]. 
To provide good auditory access, there is an absolute 
need for providing a suitable sensory aid (hearing aid or 
cochlear implant) as early as possible. Good auditory ac-
cess is a key component prior to any successful auditory 
rehabilitation or early intervention [10]. Evaluating au-
ditory access and auditory skills of infants and toddlers 
can be challenging. Their behavioral test results may be 
inconsistent [11]. In addition,  pure tone audiometry and 
speech recognition tests in quiet overlook auditory func-
tion in real-world situations; thus, may not be  good pre-
dictors of child’s auditory behavior [12]. 
Infant-Toddler Meaningful Auditory Integration Scale 
(IT-MAIS) is useful  for the quantitative evaluation of 
auditory behaviors in different situations. IT-MAIS 
(Zimmerman-Phillips 2000) is a Modification of the 
original scale (Meaningful Auditory Integration Scale; 
MAIS) [13]. This scale is actually a structured interview 
with parents. It consisted of 10 main probes that assess 
three areas: vocalization behavior; alertness to sounds; 
and deriving meaning from sound. For scoring, 0 (low-
est) to 4 (highest) points can be designated to each probe. 
The time percentage spent by the child on auditory abili-
ties is investigated and scored. Therefore, the maximum 
achievable score is 40. There are 5 response options to 
each question including never, rarely, occasionally, fre-
quently, and always. The total score (20 questions for 10 
probes) is calculated, ultimately. 
Since  the introduction of IT-MAIS, numerous studies 
have  used this scale for determining hearing aid ben-
efits, cochlear implant candidacy and cochlear implant 
outcome measures.  In general, it is considered as a use-
ful tool for evaluating audiological outcomes in children 
younger than 3 years of age [14-21]. It is translated and 
validated in many languages including Arabic, Italian, 
Chinese,  German, Polish, and British English [21-23]. 
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IT-MAIS test-retest reliability, Intraclass Correlation 
Coefficient (ICC), internal consistency (Cronbach’s al-
pha), and content validity (Pearson’s correlation confi-
dent) were 0.92, 0.89, 26.84 and 0.84, respectively [13]. 
The present study aimed to translate and validate IT-
MAIS in Persian speakers. The forward-backward trans-
lation method was applied. This study was conducted 
with the assistance of one of the main developers of the 
original scale and under her official permission.
2. Methods
After contacting with the third author who is one of 
the main developers of the scale, and obtaining her per-
mission, the scale was translated from English to Persian 
by 4 professionals including two audiologists and two 
speech-language pathologists (step 1: Forward transla-
tion). These professionals comprised  the expert com-
mittee throughout the study. In translation, there was a 
need for some cultural adaptations such as changing the 
probes’ examples. The translated scale was discussed 
with two audiologists and two speech-language patholo-
gists familiar with the research method for improving 
these versions (step 2: Synthesis). After final approval, 
the resultant version was provided to a professional 
translator and a bilingual (Persian-English) speech-lan-
guage pathologist who was not familiar with the origi-
nal scale, to translate it into English (step 3: Backward 
translation). The expert committee compared the new 
backward translation with the original one to ensure that 
it has the same semantic value as the original scale (step 
4: Expert committee discussion).
The translation was forwarded to the author and she 
approved the scale. Then, the Persian-IT-MAIS was dis-
tributed among 5 audiologists, 6 speech-language pa-
thologists, and 5 mothers of hearing impaired children 
for evaluating its face validity. The explored factors 
included clarity, simplicity, and relevance. Their com-
ments were taken into consideration and were cross-
checked by the author. Finally, 17 Persian infants and 
toddlers with normal hearing (10 males and 7 females 
with a Mean±SD age of 28.29±7.37 months) and 17 
hearing aid user Persian infants and toddlers with a 
profound hearing loss (10 males and 7 females, with a 
Mean±SD age of 23.23±5.93 months) were enrolled in 
the pilot study (step 5: testing  the pre-final version). 
Only children with native Persian speaking parents 
were enrolled. All the normal hearing children were re-
cruited from those who had passed the universal new-
born hearing screening and their hearing status were 
considered normal based on audiological documents. 
Moreover, children with hearing impairment risk factors 
based on the Joint Committee on Infant Hearing (JCIH) 
were excluded from the study. 
Research ethics based on the Declaration of Helsinki 
were observed. All evaluations were non-invasive. In-
formed consent was obtained from the mothers of hear-
ing-impaired children, and other subjects. In the normal 
hearing children, only 9 items out of total 10 probes 
of IT-MAIS were demonstrated. This was because the 
first item, ‘is the child’s vocal behavior affected while 
wearing his/her sensory aid (hearing aid or cochlear im-
plant)?’ was not included and  inapplicable to the nor-
mal hearing children. Children with profound hearing 
loss had the auditory thresholds of ≥90 dBHL in behav-
ioral audiology tests and Auditory Brainstem Response 
(ABR) based on the records. 
They did not have any additional disabilities. The test 
items were asked by the mothers as a structured inter-
view. The Mean±SD age of children’s mothers was 
45.5±5 years and all of them had at least 12 years of aca-
demic education. The interviewer was a trained speech-
language pathologist with 16 years of experience in the 
field of auditory rehabilitation. The interviews were 
conducted in a room without distracters. The children’s 
mothers had no time limit to think, ask questions and 
respond, during interviews. 
The test terminology was altered based on the moth-
ers’ suggestions and the final version of the scale was 
formed. The three main areas of the scale (vocalization 
behavior; alertness to sounds; and deriving meaning 
from sound) were analyzed concurrently. Internal con-
sistency indicates to what extend each item measures 
the same underlying construct. For this evaluation, the 
IT-MAIS-F scores in 17  normal hearing infants and tod-
dlers were investigated. 
3. Results
The Mann-Whitney U test was performed on items 2 to 
10 of the scale, because  probe 1 was only used in chil-
dren with hearing loss. There was a significant difference 
(P≤0.001) between the two groups in all items (Table 1). 
Cronbach’s alpha confident  was applied for evaluating 
the internal consistency of the scale. Cronbach’s alpha 
from 0.7 to 0.9 were considered in the range of accept-
able internal consistency. The overall score Cronbach’s 
alpha was 0.93. The results of inter-item reliability were 
acceptable (Table 2).
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Table 2. Internal consistency of IT-MAIS-F items
Questiones Scale Mean (If the Item Was Deleted) Cronbach’s Alpha (If the Item Was Deleted)
Question 2 19.80 0.91
Question 3 19.38 0.94
Question 4 20.06 0.92
Question 5 19.63 0.92
Question 6 19.75 0.92
Question 7 19.81 0.91
Question 8 19.63 0.91
Question 9 19.69 0.91
Question 10 19.50 0.92
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4. Discussion
In this study, IT-MAIS-F was translated and validated 
into Persian and examined on 17 hearing impaired and 
17 normal hearing children. The results revealed that IT-
MAIS-F is a reliable scale applicable in Persian speak-
ing children. In face validity examination, all items were 
clear, simple, understandable, and relevant to the scale 
initial aim. All of the studied children’s’ mothers were 
comfortable answering the probes. Based on the experts’ 
report, the scale was easy to administer and its comple-
tion took about 20 to 30 minutes. 
IT-MAIS-F internal consistency was acceptable 
(α=0.93 for the total score and 0.92, 0.91 for detection 
and recognition subscales, respectively). In a study on 
the development of Italian IT-MAIS, internal consisten-
cy satisfactorily extended from α=0.87 for the detection 
to α=0.92 for the recognition category [24]. In another 
study on the IT-MAIS on a Chinese population, Cron-
bach’s alpha was obtained as 0.96 for the total score. 
Zhong et al. studied the reliability and validity of the 
Chinese version of IT-MAIS in 300 children with a co-
chlear implant and Cronbach’s alpha coefficient equal to 
0.836 for the total score [13]. 
These results suggest that this scale is a reliable and 
valid tool. The internal consistency and item reliability 
of the Chinese version of IT-MAIS was comparable to 
the German, Polish, and British English versions of IT-
MAIS scale. These similar results among different cul-
tures and languages might be attributable to the same 
development course of the early pre-lingual auditory 
function in all infants. All items of the original scale were 
kept in the cross-language version of IT-MAIS [21].
In the present study, there was a significant difference 
between the mean scores of the scale in normal hearing 
and hearing impaired children. The significant differenc-
es in  IT-MAIS scores in children with profound hearing 
loss and in normal hearing children suggest that the IT-
MAIS-F could potentially be a useful tool in assessing 
auditory performance and  monitoring  sensory device 
benefits in hearing impaired children. This result is in 
agreement with the Italian version of IT-MAIS [24].
IT-MAIS can clarify normative auditory skill devel-
opment and be used as an outcome measurement tool 
for the evaluation of early hearing intervention, hear-
ing aid and cochlear implant [14]. IT-MAIS is the most 
frequently used parental questionnaire in the USA, and 
widely used in different parts of the world to help deter-
mine cochlear implant candidacy and monitoring listen-
ing development after cochlear implant surgery in chil-
dren with hearing loss [24]. This scale has been widely 
used in assessing the progress of auditory performance 
in very young children [25]. 
This study suggested that IT-MAIS-F can be a reliable 
and valid tool for the evaluation of the auditory function 
of children. However, the sample size of the study was 
small. Studies with larger sample sizes are recommend-
ed on this subject. In addition, test-retest reliability of the 
scale was not studied.
5. Conclusion
 The Persian versions of IT-MAIS (IT-MAIS-F) has a 
high internal consistency and validity which make it a 
reliable and useful tool for evaluating auditory functions 
among infants and toddlers.
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